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Sphere of application for registration of new utility idea 

(Name of invention) 

transparent display plate 



This invention economically produces a transparent display plate which can emit 
light with uniform luminosity effectively from the front of transparent plate which forms 
the light emitting surface. 

(Constitution) 

A light source 1 such as an electric discharge lamp is covered by an 
approximately V* spherical cover 1 and a lamp case 3 which has a reflective plate 2 
inside. A transparent plate 4 is placed at the opening of the lamp case 3 with one end 
facing the light source 1. On the back side of the transparent plate 4, there is a pattern 
printed layer 5 for uniform luminosity. On the back side of the pattern printed layer 5, 
there is a non-diffusing transparent clear coating layer 6. On the back of the clear coating 
layer 6, there is a highly reflective diffusing layer 7 of a color such as white which is 
formed from metal or a resin sheet. 



Abstract 
(Object) 
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(Claim 1) 

Claim 1 is concerning a transparent display plate which has the following 
characteristic. The opening part of the lamp case which has a reflective plate inside is 
covered by a transparent plate with one end facing the light source. On the back side of 
the transparent plate, a pattern printed layer for uniform luminosity is formed. On the 
back side of the pattern printed layer, there is a non-diffusing transparent clear coating 
layer. On the back of the clear coating layer, there is a highly reflective diffusing layer of 
a color such as white which is formed from metal or a resin sheet. 

(Claim 2) 

Claim 2 is concerning the transparent display plate which has the following 
characteristic. The opening part of the lamp case which has a reflective plate inside is 
covered by a transparent plate with one end facing the light source. On the back side of 
the transparent plate, a reflective plate is formed. On the surface of the transparent plate, 
a diffusing layer is formed by methods such as direct printing or film transcription. On 
the surface of this layer, a display layer is formed by methods such as direct printing, film 
transcription, or applying a display sheet, etc. 

Detailed explanation of the invention 
[0001] 

(Field of industrial use) 

This invention is concerning a transparent display plate which conducts irradiated 
light from a light source using a transparent plate and emits light from its surface. 

[0002] 
(Prior art) 

Figure 7 is a front view of a section of one example of a transparent display plate 
of the prior art. In this figure, light from the light source 1 is reflected in the direction of 
the transparent plate c inside the lamp case b, and light conducted to the transparent plate 
c is reflected to the front by the reflector d on the back side of the transparent plate c, and 
it is diffracted by the diffusing plate 3 which is the light emitting surface. A gas layer m 
is put between the transparent plate c and reflector d. 

[0003] Figure 8 is a front section which shows another example of a transparent display 
plate of prior art. In this example also, a diffusing plate e is adopted as the light emitting 
surface. However, when a gas layer exists between the transparent plate c and diffusing 
plate e, losses occur in the gas layer. Therefore, in order to prevent this, that is, in order 
to reduce internal reflection between the transparent plate c and diffusing plate e, a 
middle layer f of curing type transparent silicone of non-diffusing type is formed. Both 
are tightly bonded by sealing a gas layer between the transparent plate c and diffusing 
plate e by this (refer to Japan patent No. H 5-165416). 

[0004] 

(Problem that this invention tries to solve) 

Meanwhile, in the transparent display plate of the prior art, if a gas layer m exists 
between the transparent plate c and reflector d, losses occur in the gas layer m. Also, in 



the latter example, since losses occur in the gas layer, in order to seal the gas layer 
between the transparent plate c and diffusing plate e, it is necessary to form a middle 
layer f of curing silicone. This increases the cost. 

[0005] Considering these problems, the object of this invention is to offer an 
economical transparent display plate which can emit light with uniform luminosity 
effectively from the front of a transparent plate which is the light emitting surface. 

[0006] 

(Steps for solution) 

In the transparent display plate according to this invention, claim 1 has the 
following characteristic. The opening part of the lamp case which has a reflective plate 
inside is covered by a transparent plate with one end facing the light source. On the back 
side of the transparent plate, a pattern printed layer for uniform luminosity is formed. On 
the back side of the pattern printed layer, there is a non-diffusing transparent clear 
coating layer. On the back of the clear coating layer, there is a highly reflective diffusing 
layer of a color such as white which is formed from metal or a resin sheet. 
[0007] Claim 2 has the following characteristic. The opening part of the lamp case 
which has a reflective plate inside is covered by a transparent plate with one end facing 
the light source. On the back side of the transparent plate, a reflective plate is formed. 
On the surface of the transparent plate, a diffusing layer is formed by methods such as 
direct printing or film transcription. On the surface of this layer, a display layer is formed 
by methods such as direct printing, film transcription, or applying a display sheet, etc. 

[0008] 
(Function) 

Next, function of a transparent display plate according to this invention is going to 
be explained. In invention stated in claim 1, irradiated light from light source is reflected 
in direction of transparent plate on reflector of lamp case. Then, light conducted on the 
transparent plate is reflected on frontal direction and also is diffused by highly reflective 
diffusing layer trough layer of pattern printing and clear coating layer of non-diffusing 
photo transmitting type. Also, having the front side of transparent plate as light-emitting 
surface, light which has uniform luminosity is emitted. 

[0009] In invention stated in claim 2, layer of diffusing feature and display layer are 
united and economical display light emitting surface can be acquired. Between 
transparent plate and diffusing layer, gas layer does not exist. Therefore, inner reflection 
of display layer will not be dropped, and loss of irradiation can be prevented. And 
display light emitting surface of light which has uniform luminosity can be acquired. 

[0010] 

(Example of practice) 

Next, the function of the transparent display plate according to this invention is 
going to be explained more specifically referring to figures. Figure 1 is a front section of 
a transparent display plate according to claim 1 . This figure is going to be explained in 
the following. A light source 1 such as an electric discharge lamp is surrounded along 
approximately a % sphere by a lamp case 3 which has a reflector 2 inside. The opening 
part of the lamp case 3 is covered by a transparent plate 4 with one end is facing the light 



source 1 . The back side of the transparent plate 4 has a pattern printed layer 5 for 
uniform luminosity. On the back side of the pattern printed layer 5, a non-diffusing 
transparent clear coating layer 6 is formed. On the back of the clear coating layer 6, a 
highly reflective diffusing layer 7 of a color such as white is formed using metal or a 
resin sheet. 

[001 1] Next, the operation of the transparent display plate above is going to be explained. 
Light from the light source 1 is reflected in the direction of the transparent plate 4 by the 
reflector 2 in the lamp case 3. Light conducted to the transparent plate 4 is reflected and 
diffused in the frontal direction by the highly reflective diffusing layer 7 through the 
pattern printed layer 5 and non-diffusing transparent clear coating layer 6. Then light 
with uniform luminosity is emitted from the front side of the transparent plate 4. 
[0012] Figure 2 is a front section which shows another example of practice of a 
transparent display plate according to claim 1. It shows a front section of a transparent 
display plate with several, for example, two light sources 1,1' and lamp cases 3, 3' with 
reflectors 2, T inside on both ends of the transparent plate 4. Figure 3 is another example 
of practice of a transparent display plate according to claim 1 . It is a front section of a 
product where a layer S for uniform luminosity is formed directly on the transparent plate 
4 itself. In figured 1 and 2, the pattern printed layer 5 for uniform luminosity, transparent 
non-diffusing clear coating layer 6, and highly reflective diffusing layer 7 can be formed 
using film, etc. 

[0013] Accordingly, in claim 1, there is no gas layer between the transparent plate 4 and 
highly reflective diffusing layer 7 because of the pattern printed layer 5 and non-diffusing 
transparent clear coating layer 6. Light can be emitted with uniform luminosity without 
losses. In other words, by improving the luminosity of the transparent plate 4 the display 
screen is improved, luminosity without unevenness can be acquired regardless of the 
setup conditions, environmental conditions such as weather, etc. 
[0014] Figure 4 is a front section which shows another example of practice of a 
transparent display plate according to claim 2. This figure is going to be explained in the 
following. Parts corresponding to similar parts in figure 1 are given the same numbers. 
A light source 1 such as an electric discharge lamp is surrounded along approximately a 
3 A sphere by the lamp case 3 which has a reflector 2 inside. The opening part of the lamp 
case 3 is covered by a transparent plate 4 which is placed so that one end is facing the 
light source 1. The back side of the transparent plate 4 has a reflector 10. At the same 
time, a diffusing layer 8 is formed the surface of the transparent plate 4 by methods such 
as direct printing or film transcription. A display layer 9 is formed on the surface of the 
layer 8 by methods such as direct printing, film transcription, or application of a display 
sheet. 

[0015] In the invention in claim 2, since the diffusing layer 8 and display layer 9 are 
united, it is possible to acquire an economical transparent display plate. Since there is no 
gas layer between the transparent plate 4 and diffusing layer 8, internal reflection of the 
display layer 9 will not cause losses. A display with a light emitting surface with uniform 
luminosity can be acquired. 

[0016] Figure 5 is a cross section of a transparent display plate according to this 
invention used as a conducting lamp H. Figure 6 is a side section of the same. 



[0017] 



(Effects of this invention) 

This invention consists of the structure described above, and it has the following 
effects. In claim 1, the opening part of the lamp case which has a reflector inside is 
covered by a transparent plate with one end facing the light source. On the back side of 
the transparent plate, there is a pattern printed layer for uniform luminosity. On the back 
side of the pattern printed layer there is a non-diffusing transparent clear coating layer. 
On the back of the clear coating layer, there is a highly reflective diffusing layer of a 
color such as white which is formed using metal or a resin sheet. Therefore, luminosity 
in front of the transparent plate, that is, luminosity of the display surface can be 
improved. At the same time, even luminosity can be acquired regardless of the setup 
conditions, environmental conditions such as weather, etc. 

[0018] In the invention in claim 2, the opening part of the lamp case which has a reflector 
inside, is covered by a transparent plate with one end facing the light source. On the back 
side of the transparent plate, there is a reflector. On the surface of the transparent plate, a 
diffusing layer is formed by a method such as direct printing or film transcription. On the 
surface of the layer, a display layer is formed by methods such as direct printing, film 
transcription, or application of a display sheet, etc. Therefore, the diffusing layer and 
display layer are united, and an economical light emitting surface can be acquired. There 
is no gas layer between the transparent plate and diffusing layer. Therefore, internal 
reflection will not cause losses. A display surface which has uniform luminosity can be 
acquired. 

(Simple explanation of figures) 

Figure 1 : Front section of a transparent display plate according to claim 1 
Figure 2: Front section of another example of practice of the same. 
Figure 3: Front section of another example of practice of the same. 
Figure 4: Front section of a transparent display plate according to claim 2 
Figure 5: Cross section which shows a transparent display plate according to this 
invention used as a conductive lamp. 
Figure 6: side section of the same 

Figure 7: Front section of one example of a transparent display plate according to prior 
art 

Figure 8: Front section which shows another example of a transparent display plate 
according to prior art 

(Explanation of symbols) 

1 : light source 

2: reflection plate 

3: lamp case 

4: transparent plate 

5: pattern printed layer 

6: transparent, non-diffusing clear coating layer 
7: highly reflective diffusing layer 
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